Abstract
Introduction
The past decade has seen increased patient acuity and shortened lengths of stays in acute care hospitals (Australian Institute of Health and Welfare (AIHW) 2006a; Graf et al., 2003) , resulting in an intensification of the work undertaken by nursing staff in hospitals. This intensification has been compounded by the proliferation of health care roles, and a blurring of skill boundaries (Crossan and Ferguson, 2005; Jones and Cheek, 2003; Spilsbury and Meyer, 2001 ). Skill mix is a broad term that refers to the mix of staff in the workforce and can also refer to the combination of skills available at any one time (Buchan and Dal Poz, 2002) . In recent years, administrative databases and chart audits have been used to demonstrate an association between workload, skill mix and patient outcomes (Aiken et al., 2002; Blegen et al., 1998; Needleman et al., 2002) however less is known about the activities of various levels of workers at both the individual and ward level. This study examined the care delivered by registered nurses (RNs), enrolled nurses (ENs) in acute medical wards in two Australian hospitals. The findings provide insight into the similarities and differences in the work undertaken by various levels of nursing staff. Such information may be useful to those responsible for planning nursing rosters with an appropriate skill mix and to individuals who are considering the areas of work in which they are most suited to work.
Background
A number of studies have examined the work performed by the nursing workforce in acute care hospitals. For example, Urden and Roode (1997) examined the activities undertaken by RNs and Licensed Practical Nurses (LPNs) in one hospital in the United States. Activities were separated into five categories of activities; direct care (patient care activities in close proximity to the patient), indirect care (activities related to patient care but undertaken away from patients), unit related care (clerical work, education, meetings etc), personal (i.e. breaks) and documentation. Urden and Rood (1997) identified RNs and LPNs were spending 37% and 36% of their time on direct and 22% and 24% of time on indirect patient care activities. More recently, Lundgren and Segesten (2001) examined RNs' activities on one medical-surgical ward in Sweden and found similar patterns for direct care but slightly more indirect care and unit related activities than Urden and Roode (1997) .
Duffield and colleagues have undertaken several studies of the activities of Australian hospital nurses (Duffield and Wise, 2003; Duffield et al 2005; Pelletier et al., 2005) . In one study conducted in a private hospital, Duffield and Wise (2003) found 40% of all nursing staff's activities (including RNs, ENs and AINs) were spent on indirect care and 29% on direct care activities. Another study demonstrated about 7% of all observations by nursing staff in five wards of two Australian hospitals involved documenting care (Pelletier et al., 2005) . No studies that considered differences or similarities in the activities undertaken by various levels of nursing staff specifically in the medical ward area were found, however a recent Australian study did survey RN, EN and AIN union members about their work (Hegney et al., 2006) . Respondents reported their workload was heavy, the skill mix was often inadequate and the majority were unable to complete their work in the time available. A second recent Australian study showed ENs perceived there to be a lack of differentiation between the RN and EN role (Gibson and Heartfield, 2005) .
The work context is generally believed to influence the delivery of nursing care and interventions. A recent study showed that the decisions nurses make are influenced by their working environment (Bakalis and Watson, 2005) and these decisions in turn influence the activities nurses undertake. Organisational processes and individual patient characteristics influence nurses' work in medical wards (Latimer, 1998) . For example, both assessment and pain management are common practices among medical nursing staff (Dix et al., 2004) . Trends such as increasing patient acuity coupled with increasing age and multiple co-morbidities and shortened lengths of hospital stay (AIHW, 2006) may also influence the activities nursing staff undertake in medical wards. The average age of patients admitted to one medical ward in one Australian study was 65 years (Sinclair et al., 2004) , thus it is likely nursing staff have had to adapt their work practices to the increasing age levels of their patients. Importantly, empirical evidence for the claim that these patient profile trends influence nurses' work is lacking. Thus, while there is a growing understanding of the impact of skill mix on patient outcomes (Aiken et al., 2002; Blegen et al., 1998; Needleman et al., 2002) , how the work of various groups of nursing staff has evolved in the contemporary medical ward settings remains poorly understood.
THE STUDY

Aim
The aim of the study was to describe and compare the activities undertaken by different categories of nursing staff in four medical wards in two acute care public hospitals in Australia.
Method
This descriptive study used the work sampling technique to undertake structured observation of nursing staff in two public hospitals.
Setting and Participants
Hospital A had 580 beds with eight medical wards, each with 28 beds. It employed approximately 1,400 nursing staff at the time of the study. Hospital B had 700 beds with 18 medical wards, each with 30 beds and employed just over 1,750 nursing staff at the time of the study. Two medical wards in each hospital volunteered to participate in the study. Hospital A's two medical wards had a combined average length of patient stay of 8.0 days while Hospital B had an average patient stay in the medical wards of 8.7 days. Nursing staff, including RNs and ENs who provided direct patient care in all four wards were eligible to participate if they worked part or full-time or were in the casual pool that regularly serviced the wards.
In Australia, completion of a three year baccalaureate program, in a university, is required to register as a nurse. In Queensland, there are, typically, three levels of RNs in the ward setting from 7am to 4pm and two levels of RNs after business hours. Level 
Ethical considerations
Nursing staff who agreed to participate signed a consent form. Verbal consent was also obtained prior to each data collection period. The study was approved by both the university and hospitals' human research ethics committees.
Data Collection
The work sampling technique (Finkler et al., 1993; Pelletier et al., 2005) was used in this study.
Work sampling gathers data about the work activities performed during a predetermined work unit, such as an hour, or a shift, through observation or the self-report of multiple workers. These measurements are summed and proportions of time spent in various activities calculated (Duffield and Wise, 2003; Hoffman et al., 2003) . The underlying premise of work sampling is that multiple, random, intermittent, observations of the work activities of multiple workers provide estimates of the amount and proportions of time spent in various work activities (Finkler et al., 1993) . This method is advantageous for measuring nursing work, because it is particularly suited to capturing accurate data about highly variable work, and the activities of multiple workers (Finkler et al., 1993) , as is the case for nursing services in hospitals.
While an observation method may itself influence nurses' work patterns, previous studies have shown nurses quickly became used to the presence of an observer and claim the impact is minimal (Ampt et al., 2007; Pelletier and Duffield 2003; Urden and Roode, 1997 ). An Australian study compared self-reported and observational work sampling techniques in nurses and concluded that the self-report work sampling technique is not as reliable a measure as the observational technique (Ampt et al., 2007) . Work sampling, with random intermittent observation, is considered less vulnerable to errors arising from changes in workers' behaviour due to their being observed than are other techniques that use continuous observation such as time and motion studies (Finkler et al., 1993) . The randomisation process may relate to the time between observations (Ampt et al., 2007) or to the hours of the day/days of the week during which observations occur (Pelletier & Duffield, 2003) .
Data were collected on each ward for the equivalent of 12 hours per day for a 10-day period during winter and spring time of year. The 120 hours of observation occurred over several weeks in each ward due to the randomization process. Data collection occured between 0700 and 1900 hours Monday to Friday and was collected in equal timeframes on all wards. This timeframe was chosen to encompass the busy times for nursing activities. Several research assistants (RAs) were trained in work sampling observation and undertook observation in each ward. Within randomized two-hour periods, work activities were sampled at intervals of 10 minutes. RAs were limited to 2-hour periods of observation to ensure that fatigue did not affect accuracy of observation. These two hour periods commenced on the hour and the RA recorded participants' activities every 10 minutes. Nursing activities were numbered from 1 to 25 and recorded on a chart. Clarification was sought from the nursing staff when the RA was unsure of the exact nature of the activity, that is the primary activity that the nurse was undertaking at that moment.
As all RAs were nurses, this need for clarification was minimal.
Measures
The work sampling data collection instrument and its accompanying definitions, were originally developed in the United States (Urden and Roode, 1997) and have been adapted and validated to more accurately reflect the Australian nursing context (Duffield et al., 2001) . Specifically, report writing, discharge notes and charts were included in the indirect care activity rather than a separate documentation category (Duffield et al., 2001 ). The revised instrument includes four categories; direct care (10 items), indirect care (8 items), unit-related activities (6 items) and personal time (1 item) as well as a data dictionary for each item. The instrument was used with permission. Demographic and clinical experience data were collected using a researcher devised short questionnaire.
Reliability and Validity
Reliability and validity were established for the original work sampling instument (Urden and Roode, 1997) and the Australian version (Duffield et al., 2001) . The time interval of 10 minutes between observations was chosen because, although work sampling does not measure duration of individual tasks, sampling that occurs at short intervals increases the precision of work sampling (Finkler et al., 1993) . RAs underwent 16 hours training by a person experienced in using the instrument to ensure data collected was both reliable and valid. Training continued until the RAs achieved 90% agreement with the expert. The inter-rater reliability was further confirmed with spot checks of RA coding, (simultaneous recording of observation by the RA and an expert) thoroughout data collection.
Data Analysis
Data were entered into a purpose built ACCESS database that included a number of built-in quality checks. It was then electronically transferred into SPSS version 13. Demographic characteristics of the medical and surgical nurses are reported as either frequency and percent or median and interquartile range (IQR) because of the skewed nature of the data. Characteristics of the medical nurses were compared using either the Chi-square or Kruskall Wallis test.
Activities were analysed descriptively to provide the proportions of time representing each activity category. Consultation with an expert medical statistician determined that classic inferential statistics could not be used to compare the activities undertaken by various types of nursing staff because of a lack of independence in observations (i.e. nurses could be observed multiple times during the data collection period).
Results
A total of 114 nursing staff, 52 (46%) from Hospital A and 62 (54%) from Hospital B, participated in the study. Table 1 contains a description of the sample. Level I RNs were represented in the 20-29 age group proportionally more and ENs were represented in the 50 years and older age group proportionately more than the other two classifications of nurses.
There were no gender differences amongst the types of nurses, with 86% of the total sample being female. The vast majority of ENs worked part-time whereas more than 75% of Level 2 RNs worked full time. Level 1 RNs were almost equally split between full and part-time work.
Just over half of the total sample had two years of experience or more, and there were no group differences. Table 2 shows the experience level of the participants in the study. There were no differences between different levels of nurses in terms of the years experience in providing patient care, years of tenure in their current ward or years in their current classification.
A total of 484 hours of data was collected on the medical wards, which resulted in 14,528 documented activities. In total, 6,870 (47.3%) indirect, 4,826 (33.2%) direct, 1,960 (13.5%) personal and 872 (6.0%) unit related activities were recorded. Figure 1 identifies the proportion of observed activity categories for the classifications of nursing staff (EN, RN Level 1 and RN Level 2). The bar graph shows proportionately ENs were performing more than double the direct care activities compared to Level 2 RNs and almost 10% more than Level 1 RNs. Level 2 RNs were performing more indirect care activities than the other two groups, and in fact, these activities represented almost 60% of their work. Examining the proportion of activities rather than the absolute frequency of activities provides more insight into the data because both the numbers of staff on the wards and the number of participants in the study varied between units and over time within the same unit. Thus, the proportion of time spent in various groups of activities provides a more meaningful understanding of the activities undertaken. Tables 3, 4 and 5 display the frequency of observations for the 25 activities for the three groups of nursing staff. Within the category of direct patient care activities, the five most frequently observed activities (out of a total of 10) for all classifications of nursing staff was quite similar (admission and assessment, hygiene and patient/family interaction, medication and IV administration and procedures). However the absolute proportion of Level 2 RN activities was much lower than the other two groups. It was interesting to note that ENs actually performed admission and assessment more frequently (10.6%) than did either Level 1 RNs (6.6%) or Level 2 RNs (2.5%). Another surprising finding was that the proportion of activities related to hygiene, nutrition and elimination and patient mobility was very similar among ENs and Level 1
RNs.
In terms of the indirect care category, three of the four most commonly occurring activities (out of a total of eight) were similar among groups (patient rounds and team meetings, verbal report/handover and care planning and clinical pathways). A fourth activity, medications and IV preparation were similar for Level 1 and 2 RNs. The fourth activity for ENs, room or equipment set up and cleaning, was actually the most frequently performed activity in this category of The six activities in the unit related category were observed being undertaken most frequently by Level 2 RNs but occurred rarely for all groups of nurses (see Table 5 ). In this category only meetings and administration accounted for more than 3% of any nurse's activity. Finally, the proportion of personal time reflects the coffee and meal breaks that nurses are entitled to take and was very similar between the three groups.
Discussion
A total of 114 nurses from four wards in two hospitals participated in this study. While participants were similar on a number of demographic characteristics, ENs were represented more in the two oldest age groups and Level 1 RNs were represented more in the youngest age group. Further, Level 2 RNs were more likely than the other two groups to work full time. In fact, as is the norm in Australia (AIHW, 2006b) less than half of the total sample worked full time. The effect on continuity of care that may result from this number of nursing staff working part-time is unknown, although the impact may be expressed in the frequency with which all levels of nurses engaged in verbal reports and handovers (see Table 4 ).
There was surprising consistency amongst levels of nursing staff in the most frequent activities undertaken in the four categories of activities; however, proportional differences between groups were noted. In particular there were great similarities in the activities undertaken by ENs and Level 1 RNs. Other researchers have shown that EN and RN work may be similar. For example, an Australian study of six ENs in the acute hospital sector, using a grounded theory approach identified the theme 'advancing practice' which referred to ENs undertaking the work of the RN (Milson-Hawke and Higgins, 2004) . Results revealed when ENs planned to undertake any work-related activities, they would first determine whether the anticipated work was routine or non-routine. If the work was non-routine, they would then question whether they would be 'overstepping the mark' in terms of their ENs' scope of practice if they undertook the activity. If it was overstepping, they would refer the work to the RN. Interestingly, the researchers found the context did influence the ENs' scope of practice. In another Australian study of 48 ENs using the critical incident technique, ENs perceived there to be many similarities between the EN and RN role (Gibson and Heartfield, 2005) . However, given differences in the education of the two groups, it is likely the knowledge that underpins these activities is not the same. This level of sophistication in analysis cannot be determined when using a work sampling methodology. Overall, about one third of all activities were recorded in the direct care category. This proportion is similar to Duffield and Wise's (2003) previous Australian work, but somewhat less than what was found in the United States (Urden and Roode, 1997) and Sweden (Lundgren and Segesten, 2001 ). Admission and assessment, which included physical observations and vital signs, were the most frequently occurring activity for ENs and Level 1 RNs. The finding that more ENs' than RNs' work was associated with admission and assessment was surprising given that the Queensland Nursing Council's Scope of Practice Framework for Nurses and Midwives specifically states that comprehensive assessment of individuals and groups and interpretation of assessment data cannot be delegated to people who are not RNs (QNC, 2005) . However this finding that ENs are undertaking activities related to admission and assessment may reflect increased patient acuity and/or complexity of medical patients who are older and have more chronic conditions (Parker, 2004) . What is not known is whether the ENs reported their findings to the RNs who were then responsible for interpretation. Medical nurses, irrespective of their classification, may now be required to spend more time on assessing patients in an ongoing way.
ENs and Level 1 RNs were very similar in terms of the proportions of activity spent on assisting patients with activities of daily living (ADLs) such as hygiene, nutrition and elimination, and mobility. This finding is congruent with Gibson and Heartfield's (2005) finding that ENs perceived there to be a lack of role differentiation between them and RNs. The fact that this study was undertaken in medical wards, where patient groups tend to be older, and require more assistance with ADLs, (Sinclair et al., 2004) may have influenced our results. This finding together with the previous finding, related to admission and assessment activities, raises questions about the levels of delegation and supervision and suggests further qualitative data may provide greater insight into models of care and teamwork being employed in medical wards.
Just under half of all observations related to indirect care, with a fair amount of consistency in the most frequently observed activities. These findings are similar to Duffield and Wise's (2003) work but represent a greater proportion of activity compared to results in the United States (Urden and Roode, 1997) . In this study a third of activities revolved around communication amongst the team (excluding patient/family interactions but including doctor/nurse, nurse/nurse or nurse/other hospital worker). These activities may reflect increased acuity and throughput of patients or less continuity of staffing, as previously identified. A recent Australian study of team nursing practices demonstrated building good working relationships, exchanging knowledge with each other and good communications amongst team members were crucial for optimal team functioning (O'Connell et al., 2006) suggesting that time spent in this indirect care activity is both legitimate and important.
It may be that some of the indirect care reflects the changing patient profile. Over the last ten years the in-patient population in medical wards has aged and hospital length of stay has reduced (AIHW, 2006a) and as a result more time is required for discharge planning. Also high levels of indirect care may reflect the fact patient needs are more complex and this coupled with bed shortages, means only those who are very sick are admitted and they are discharged as soon as possible. This requires ward nurses to spend considerable amounts of time on organizing community-based services and coordinating post-discharge care.
Proportionately, within the indirect care category, three differences were noted, and all were expected given the various roles each type of nurse undertakes. First, Level 2 RNs spent about double the time on patient rounds and team meetings as did the other two groups of nursing.
Given the fact that these nurses are the team leaders/shift coordinators, this finding is not surprising. Second, ENs spent more time on room and equipment set-up and cleaning, also not surprising and may be the trade off negotiated with RNs for the administration of some medications and monitoring of intravenous fluids/medications which is a role restricted to RNs. Level 1 RNs did spend more time in medication and intravenous preparation than ENs. During data collection we did note that patients in the medical wards were often moved to other rooms to cater for upcoming admissions. With shortages of trained nursing staff, it may be that other ancillary workers may be better used to undertake this activity.
The finding that the three groups were similar in terms of progress/discharge notes and in terms of care planning and clinical pathways was unexpected. Whether these activities have been influenced by shorter lengths of stay or not is unknown. However, the QNC Scope of Practice mandates that formulation and documentation of a plan of care including establishing the priorities of care must be undertaken by RNs and not delegated to ENs. In this study a lack of differentiation between RNs and ENs in these areas may also reflect the complexity of medical patients, many of whom are elderly, who arrive in hospital with a myriad of co-morbidities (Parker, 2004) . It may also reflect the way ENs and RNs work in teams to provide care.
In this study less than 10% of the activities were unit related. Some activities, such as teaching and in-service and meetings and administration, which were the two most frequently occurring activities in this category, seem to be fundamentally important to ensure both quality of care and smooth operations of the service. While the use of nursing staff to perform duties such as stocking supplies, running errands off the unit and environmental cleaning should be questioned in a climate of shortages of staff, fortunately, these two activities were relatively rare. In Urden and Roode's (1997) American study, 4% of RNs activities were unit related in the medical/surgical wards while this category comprised 7% for other nursing staff in the medical surgical wards and up to 17% of time in unit related activity in the emergency ward and birthing units. Given their study occurred almost a decade ago, the differences noted may be a reflection of the changing nature of hospital work, or it may simply reflect a difference in the range of nonward based support staff provided in the two systems.
The category "personal' related to breaks, and as such, are an accepted part of the time nursing staff are working. Coffee breaks are considered to be an important part of the nurses' work day as this allows them time to ventilate feelings, gain support from colleagues and renew their energy (Lee, 2001) . Given that nursing staff are generally allowed 50 minutes of break time (including coffee and meal break) on any particular eight hour shift, it was expected that about 15% of observations would involve personal activities.
This study had a number of limitations. First, work sampling provides an overview of activities to be documented but it does not reflect every activity undertaken, nor does it identify the proportion of time spent undertaking more than one activity at a time. The reason for this is that it is the primary activity which took the nurse to the bed which is recorded, not the many other activities in which s/he might then undertake while at the patient's bedside. Occasionally, when a participant was undertaking two or more tasks at once it was difficult to distinguish the primary activity, and clarification was required. Second, this technique uses direct observation; however, it is always possible those being observed changed their behaviour because of the study. Third, not all nursing staff on the wards participated in the study. Thus, while the findings provide an overview of the activities undertaken in the specific wards, there is no way of knowing how the 'profile' might have been affected by the inclusion of all staff. However, more than 80% of all eligible staff did participate, so it is unlikely the inclusion of these 'non-participants' would have made a large difference. Finally, because the same nurses were observed multiple times per observation period and were also observed multiple times during data collection, classic inferential statistics could not be used to rule out chance as a reason for the observed differences.
While it is possible that random variation may account for the differences, the large number of activities observed across four wards of each type lends weight to the proposition that these were true differences.
Implications and Recommendations
While this study has highlighted some similarities in the activities undertaken by various classifications of nursing staff, the education of ENs and RNs is actually quite different. ENs undertake an 18 month program, half the length of RNs. They are trained in the vocational training sector whereas all RNs are educated at universities. While ENs are taught about things like health assessment and nursing interventions, and it is within their scope of practice to recognise the normal from the abnormal, they are expected to work under the direction and supervision of the RN, only contributing to and not leading patient care. The role of registered nurses is to provide surveillance of patients, to identify when complications or impending complications are likely and to intervene appropriately. To do this effectively requires a highly skilled and educated nursing workforce. It is not and should not be the role expected by ENs as it can potentially lead to 'failure to rescue ' (Aitken et al., 2003) .
Admission and assessment was the most frequently observed direct care activity. Parker (2004) suggests patients in contemporary medical wards are admitted with complex health problems associated with specializations such as oncology or to control acute exacerbations of their chronic disease, both of which may require more regular assessments of vital signs. In addition, confused elderly patients are often admitted to hospitals and cared for on the medical wards in Queensland. Due to their mental state, these patients can require one-on-one care and regular assessment. Importantly, without the critical decision making skills that underpin assessment activities, it is possible that findings gleaned from assessment activities will not be appropriately acted upon. When considering staffing, it is important to acknowledge the frequency with which this activity occurs and, depending on the skill-mix of the staff, there may be a need to ensure adequate RNs are available to both analyse and act on assessment data collected by ENs and unlicensed practitioners.
It is possible that actual details of the activities differed. For example, in the direct activity 'procedures', the actual types of procedures was expected to be different, with RNs likely to be performing more wound dressings and ENs performing other types of procedures. Alternatively, it may be that both groups are actually undertaking similar dressings, however the focus for RNs may be on more complex incisional wounds and central lines whereas the focus for ENs may be on more routine care such as uncomplicated pressure ulcers. These differences need to be considered when assigning float or pool staff to work in the areas. Further, staff development activities should be tailored to the context in which the participants' work.
Patient rounds and team meetings was the most frequently observed indirect care activity. In order for nursing staff to participate in an optimal manner, they require a strong knowledge base and good communication skills. When planning staffing and rosters, the extent to which these characteristics are present in the staff as a whole must be considered, rather than simply focusing on the charge nurse's abilities in these areas.
The work sampling instrument used in this study was able to capture a number of different activities, but it may require refinement based on the specific foci of the research. Grouping the work of nursing staff into 25 activities may not provide enough detail about the actual work. For example, admission and assessment activities and oral and intravenous medications are two activities that could be broken down to smaller components. Likewise, a more detailed breakdown of activities, such as type of procedures, may provide a clearer picture of the work undertaken by the nursing staff. Depending on the aim of future research other adaptations to the instrument may be required.
Conclusion
In conclusion, almost 15,000 activities, undertaken by 114 nursing staff, from four wards, in two 
